Background. Concerns exist regarding the competency of general surgery graduates with performing core general surgery procedures. Current competence assessment incorporates minimal procedural numbers requirements. Methods. Based on the Zwisch scale we evaluated the level of autonomy achieved by categorical PGY1-5 general surgery residents at 14 U.S. general surgery resident training programs between September 1, 2015 and December 31, 2016. With 5 of the most commonly performed core general surgery procedures, we correlated the level of autonomy achieved by each resident with the number of procedures they had performed before the evaluation period, with the intent of identifying specific target numbers that would correlate with the achievement of meaningful autonomy for each procedure with most residents. Results. Whereas a definitive target number was identified for laparoscopic appendectomy (i.e. 25), for the other 4 procedures studied (i.e. laparoscopic cholecystectomy, 52; open inguinal hernia repair, 42; ventral hernia repair, 35; and partial colectomy, 60), target numbers identified were less definitive and/ or were higher than many residents will experience during their surgical residency training. Conclusions. We conclude that procedural target numbers are generally not effective in predicting procedural competence and should not be used as the basis for determining residents' readiness for independent practice.
Introduction
Concerns have been raised about the effectiveness of current general surgery resident training in adequately preparing residents for independent practice, [1] [2] [3] [4] [5] [6] [7] including residents' ability to perform core general surgery procedures independently.
Currently the final summative evaluation of each resident's operative competence, which is required in order to take the American Board of Surgery (ABS) qualifying exam, is based primarily on 2 things. The first is the cumulative end-of-rotation assessments, which combine judgment of operative performance with that of other performance parameters. This assessment process is not standardized, and there is significant variability between programs, including the assessment methods used for operative performance. Within programs, operative performance assessments are typically not completed consistently or in a timely manner by faculty. 8 The second requirement is achievement of minimal procedural numbers as defined by the Accreditation Council for Graduate Medical Education (ACGME)/ABS. These number requirements are not based on individual procedures, but rather on defined categories of related procedures. No data currently exist to demonstrate that there is correlation between these defined category numbers requirements and individual resident competence with specific procedures within the same defined category. 9 Furthermore, there is limited evidence supporting reliable correlation between the numbers of a specific procedure that trainees are exposed to and the achievement of procedural competence for that specific procedure. 10, 11 Competency-based training requires that trainees achieve an acceptable level of competence with specific entrustable professional activities (EPAs) 12, 13 before they can be entrusted to perform this activity independently in clinical practice. This determination is therefore not necessarily dependent on the number of procedures they have performed. Performance of core operative procedures is perhaps the most essential EPA for surgical training. Resident autonomy in performing core operative procedures is a critical indicator of competency because supervising surgeons are unlikely to grant significant autonomy to a resident unless they believe he or she is competent. In this study we will attempt to determine if there is correlation between the numbers of core procedures performed by surgery residents and the level of competency they achieve with that procedure.
Methods
Resident operative performance assessments were collected between September 1, 2015, and December 31, 2017, at 14 general surgery residency training programs belonging to the Procedural Learning and Safety Collaborative (PLSC). Data were collected using SIMPL, a smart phone app-based system that was developed to facilitate timely assessment of residents' operative autonomy and performance with every procedure they participate in.
14-17 SIMPL assessments include 3 scales used to determine 1) the autonomy level achieved by the resident during the procedure using the Zwisch scale ( Fig 1); 2) the performance level of the resident during the operative procedure [15] [16] [17] ; and 3) the patient-related relative complexity of the case compared with other identical/similar procedures. [15] [16] [17] After the completion of a surgical procedure the SIMPL assessment process is initiated by the resident (or the supervising surgical faculty member) who first identifies the faculty surgeon (or resident) that they just operated with from a drop-down list in the app. Next they identify the procedure that was performed from a procedure list derived from the ACGME case log taxonomy. To ensure that assessments are performed in a timely manner, those that are not completed within 72 hours of initiation cannot be entered into the SIMPL database.
To facilitate further development of the SIMPL assessment process and collaborative research efforts using the data collected by the app, a consortium of general surgery residency programs known as the PLSC was formed, which, at the time of this study, consisted of 14 U.S. general surgery residency training programs. Before being granted access to SIMPL, all participating surgical faculty and residents at each of these programs were required to participate in a 1-hour frame of reference training session to confirm common understanding of how to use the SIMPL app, 18 including the 3 assessment scales discussed earlier. Furthermore, individual programs were required to confirm that ≥70% of both residents and faculty had completed this training before general programmatic access to SIMPL being granted to trained users.
Although all procedures performed by a categorical general surgery resident with a supervising surgical faculty attending were included in SIMPL, for this study, our analyses focused on the 5 procedures that were most frequently assessed during the study period (i.e. laparoscopic cholecystectomy, laparoscopic appendectomy, open inguinal hernia repair, ventral hernia repair, and partial colectomy) and that were considered "core" general surgery procedures by national surgical leadership. 19 This study included data collected from all participating categorical general surgery residents (PGY1-5). For each individual resident participating in the study, a mean Zwisch score was determined based on the autonomy level they achieved during their total experience with each of these 5 procedures they performed during the entire study period. Only residents who had performed the procedure being evaluated at least 3 times were included in the analyses for that specific procedure. Additionally, the number 1) SHOW AND TELL STAGE: Resident essentially observes and assists but may participate in some parts of the procedure such as opening and/or closing the incision. Attending "shows" resident how procedure is done and "tells" resident what needs to be known.
2) ACTIVE HELP STAGE:
Resident begins to assume the surgeon role in some parts of the procedure with the attending providing active guidance (i.e. verbal and/or physical) including periodically swapping "surgeon" and "assistant" roles with the resident. When resident assumes the surgeon role, the attending actively assists, essentially guiding the resident through the procedure.
3) PASSIVE HELP STAGE:
The resident is capable of safely doing significant parts of the procedure without active guidance (i.e. verbal and/or physical) from the attending who passively assists.
4) SUPERVISION ONLY STAGE:
The resident can safely and effectively perform the procedure using OR staff or a junior resident to assist. The attending provides no significant verbal or physical guidance/intervention to the resident but provides supervision and consultation if needed. Resident essentially observes and assists, but may participate in some parts of the procedure such as opening and/or closing the incision. Attending "shows" resident how procedure is done and "tells" resident what needs to be known. 2) ACTIVE HELP STAGE: Resident begins to assume the surgeon role in some parts of the procedure with the attending providing active guidance (i.e. verbal and/or physical), including periodically swapping "surgeon" and "assistant" roles with the resident. When resident assumes the surgeon role, the attending actively assists, essentially guiding the resident through the procedure. 3) PASSIVE HELP STAGE: The resident is capable of safely doing significant parts of the procedure without active guidance (i.e. verbal and/or physical) from the attending, who passively assists. 4) SUPERVISION ONLY STAGE: The resident can safely and effectively perform the procedure using operating room staff or a junior resident to assist. The attending provides no significant verbal or physical guidance/intervention to the resident, but provides supervision and consultation if needed.
of each of these procedures each resident had performed from the start of their residency until the start of the study period was collected from their ACGME case logs. For each of the 5 core procedures evaluated, individual residents' mean Zwisch scores achieved during the study period were plotted against the number of procedures they had performed before the study period. We determined the best fitted linear line to summarize the relationship between prior procedural experience and autonomy level achieved. Meaningful autonomy was defined as having achieved a mean Zwisch score of ≥3 (based on numerical conversion of the Zwisch scale: i.e. Show and Tell = 1, Active Help = 2, Passive Help = 3, Supervision Only = 4) for the procedure in question during the study period. The point where the best-fit line intersected with this meaningful autonomy level was used to determine the number of procedures at which the majority of the resident population should achieve meaningful procedural autonomy. We refer to this as the "transition point" (Table  and Figs 2A-2E ). All analyses were performed using R: a language and environment for statistical computing, version 3.2.2.
We also sought to establish at what number of procedures the resident population first begins to achieve meaningful autonomy for each procedure. We refer to this as the "inception point" (Table  and Figs 2A-2E) and define it as the number of procedures at which meaningful autonomy was first achieved by a trainee. To avoid outlier performances in defining the inception point, we excluded any resident performances where meaningful autonomy was achieved in isolation (i.e. no other trainees achieved meaningful autonomy despite participating in at least 5 additional procedures).
Results
During the study period we collected SIMPL assessments for 10,130 total surgical performances (332 different types of procedures) by 536 surgical residents who were assessed by 444 supervising surgical faculty. Of the SIMPL assessments performed, 73.4% (7,437) involved procedures categorized as "core" for general surgery. 19 For laparoscopic appendectomy, 55 residents performed ≥3 procedures during the study period. Of these, 31 (56.4%) achieved a mean autonomy level of ≥3. Based on the best-fit line of the intersection point with the meaningful autonomy line, the "transition point" was determined to be at 25 procedures, and all 22 (100%) of the residents who performed more than 25 laparoscopic appendectomies achieved meaningful autonomy (Fig 2A) . With laparoscopic cholecystectomy, 89 residents performed ≥3 procedures during the study period. Of these, 41 (46.1%) achieved a mean autonomy level of ≥3. The transition point was determined to be at 52 procedures, and 17 (73.9%) of the 23 residents who had performed this many procedures achieved meaningful autonomy ( Fig 2B) . With open inguinal hernia repair, 54 residents performed ≥3 procedures during the study period. Of these, 21 (38.9%) achieved a mean autonomy level ≥3. The transition point was determined to be at 42 procedures. However, only 2 (28.6%) of the 7 residents who performed this many procedures achieved meaningful autonomy ( Fig 2C) . For ventral hernia repair, 40 residents performed ≥3 procedures during the study period. Of these, 14 (35%) achieved a mean autonomy level of ≥3. The transition was determined to be at 35, although only 2 (50%) of the 4 residents who performed this many procedures achieved meaningful autonomy ( Fig 2D) . For partial colectomy, 39 residents performed ≥3 procedures during the study period. Of these, 11 (28.2%) achieved a mean autonomy level of ≥3. The transition point was determined to be at 60, but only 2 residents performed this many procedures, although both (100%) achieved meaningful autonomy (Fig 2E) . These results are summarized in Table. The procedural performance numbers that reflect when the residents first started to achieve meaningful autonomy (i.e. "the inception point") are also summarized in Table. For laparoscopic appendectomy, the inception point occurred at 13 procedures, as none (0%) of the residents who had performed <13 procedures achieved meaningful autonomy, whereas 36 (87.8%) of those who performed ≥13 procedures achieved meaningful autonomy. For laparoscopic cholecystectomy, the inception point was 19 procedures, as none (0%) of the residents who had performed <19 procedures achieved meaningful autonomy, whereas 39 (62.9%) of those who performed ≥19 procedures achieved meaningful autonomy. With open inguinal hernia repair, the inception point was 9, as only 1 (6.25%) of the residents who performed <9 procedures achieved meaningful autonomy, whereas 20 (52.6%) of those who performed ≥9 procedures achieved meaningful autonomy. With ventral hernia repair, the inception point was 20 procedures, as none (0%) of the residents who performed <20 procedures achieved meaningful autonomy, whereas 14 (60.8%) of those who performed ≥20 procedures achieved meaningful autonomy. Finally, with partial colectomy, the inception point was 23 procedures, as only 1 (5.6%) of the residents who performed <23 procedures achieved meaningful autonomy, whereas 10 (47.6%) of those who performed ≥23 procedures achieved meaningful autonomy.
Discussion
The findings in this study suggest that specific procedural target numbers that correlate with the achievement of procedural competency in surgical residency training may be identifiable for some core surgical procedures, but will likely be difficult to define for most of the 132 core procedures. We identified what appear to be reliable target numbers for laparoscopic appendectomy and laparoscopic cholecystectomy, the two most commonly performed procedures. With laparoscopic appendectomy, the target number was most reliable, as all (100%) residents who performed at least 25 procedures (10) 100% (2) * Includes all participating residents who had performed the procedure ≥3 times. † Inception point (IP): The number of procedures at which the resident population first begins to achieve meaningful autonomy, exclusive of performance outliers (i.e. residents who achieved meaningful autonomy after performing ≥5 fewer procedures than any other resident required to achieve meaningful autonomy).
‡ Transition point (TP): Based on the line of "best fit" assigned to the plotted data points, the number of procedures at which the majority of the resident population transitions to meaningful autonomy.
§ Based on the Zwisch scale of progressive autonomy, the 2 highest autonomy levels (i.e. Passive Help and Supervision Only).
achieved meaningful autonomy. With laparoscopic cholecystectomy, a significant majority (73.9%) of residents who performed at least 52 procedures achieved meaningful autonomy. Although it is beyond the scope of this study, it will be essential to attempt to establish why the other 26.1% of residents who performed ≥52 procedures did not achieve meaningful autonomy with laparoscopic cholecystectomy. Because this is the most frequently performed procedure by general surgery residents, procedural numbers may be potentially less of an impediment in attaining procedural autonomy than with other procedures, and other factors may have impeded resident progression to meaningful autonomy. Although individual resident ability may be an important factor, the level of autonomy an individual resident achieves may also be influenced by faculty rater stringency, faculty willingness to grant autonomy, programmatic culture, programmatic patient populations, and other factors. With open inguinal hernia, ventral hernia, and partial colectomy, the target numbers identified using the "best-fit" process need to be further refined once additional observations are available. With open inguinal hernia and ventral hernia, the target numbers did not clearly identify a transition point beyond which the majority of residents achieved meaningful autonomy. For partial colectomy, technically this transition point was identified by the target number, although the majority of residents who achieved meaningful autonomy beyond the target number consisted of only 2 residents. These analyses may be further enhanced by increased data collection.
Another concern is that the procedural target numbers identified using this approach may be higher than the numbers that most residents may experience during their entire residency. We have previously shown that in the last 6 months of their training PGY5 residents achieve meaningful autonomy, with only 69% of the core general surgery procedures they perform, 17 although higher percentages (≥85%) are achieved with the 4 most frequently performed procedures. For less frequently performed core procedures, it may be unrealistic to expect all surgical trainees to achieve these defined targets during their training. 10, 11 One limitation of this analysis is the lack of a widely accepted objective standard for defining procedural competence. The criteria we have chosen for this study are based on the mean level of autonomy achieved by the resident performing the procedure in question during the defined study period. Because the autonomy level achieved by the resident is entirely dependent on the autonomy level granted by the supervising faculty, higher levels of autonomy are typically granted only when the resident has gained the trust of the supervising faculty based on their demonstration of competence. One might argue that there is no stronger endorsement of a resident's competence by a supervising surgeon than to let the resident do the procedure with a high level of autonomy. Still, other factors, including procedural complexity, programmatic culture, and individual faculty demeanor, may also influence the amount of autonomy granted, and this may confound our results. 17 There continues to be significant controversy regarding what autonomy level is acceptable for residents in training. [20] [21] [22] [23] [24] Some express significant concern about granting residents significant autonomy during their training for patient safety reasons, because they are less experienced and therefore less competent than their supervising faculty surgeon. Others believe that granting supervised autonomy during training to ensure residents are ready for independent practice should be considered more acceptable than sending them out into independent practice unprepared and that increasing the focus on progressive autonomy during training may lead to more residents achieving meaningful autonomy during their training.
We have used a mean Zwisch level ≥3 to define meaningful autonomy, which essentially means that the resident has achieved either Passive Help (PH) or Supervision Only (SO) for the majority of times they have performed that procedure during the study period. Although SO may be a more ideal goal for trainees because it most closely mimic independent practice, PH also reflects meaningful resident autonomy and may be a more comfortable scenario for supervising faculty. Furthermore SO requires that someone other than the supervising faculty assists the resident with the procedure, which is not always logistically possible. Furthermore, if SO was considered the required criteria for meaningful autonomy, the procedural number requirements would be even higher and the number of residents who achieve those levels would be lower. For these reasons we have included both PH and SO in the definition of meaningful autonomy.
Regardless, the criteria we have used in this study to define meaningful autonomy may reflect a higher degree of autonomy than is currently being granted to most surgical residents. It is possible that the criteria we have used to define meaningful autonomy for this study is too stringent and may exclude many residents who are actually competent. Perhaps instead of basing the threshold for meaningful autonomy on achieving PH or SO for the majority of procedures performed during a specific period, it may be reasonable to consider basing it on achieving PH or SO for a designated minimal number of performance assessments (i.e. 3), as is the established standard in some other countries. 10, 11 Of course these or other less stringent criteria would need to be validated in a separate study.
Although we have focused on how a trainee's competence with a specific operative procedure may be influenced by their previous experience with that procedure, we have not looked at the impact of experience with other procedures. This impact of transfer of surgical skills 25 from other surgical procedures has never been adequately studied in operative procedures performed during residency training, but is the basis for the ACGME-defined category requirements. These requirements stipulate that surgical residents perform a minimum number of operative procedures from a defined group of procedures before they are allowed to take their ABS qualifying exams. Specifically, transfer of surgical skills may be a factor for residents who obtain the majority of their procedural experience for a specific procedure during the PGY4 or PGY5 year. Due to a greater overall procedural experience preceding these final years of surgical residency training, these residents may be able to more rapidly achieve meaningful autonomy with a specific procedure than residents who are less experienced.
Ultimately the purpose of establishing target numbers for procedures needs to be carefully re-evaluated. If the intent is to distinguish those in training who have achieved an acceptable level of autonomy from those who have not for the purposes of determining who is eligible for certification, our data suggest that this may work for only a very limited number of individual core procedures. With most procedures, however, high levels of autonomy are not currently achieved by most residents, and those who do achieve them often have done so after performing procedural numbers that are higher than many residents may have access to.
However, if target numbers based on individual procedures or defined categories are used as training milestones to trigger more in-depth review of individual residents' operative competence, this may be an effective way to guide subsequent training for residents by directing those who have achieved competence in a specific procedure to shift their focus to other procedures and allowing those who have not yet achieved competence to obtain extra experience with the procedure in question. Identification of procedural numbers that are associated with the earliest and most significant transitions to meaningful procedural autonomy in the resident population, that is, both the inception and transition points, as we have done here (Figs 2A-2E and Table) may be helpful in guiding this process.
Our data therefore argue against general use of a fixed procedural number as a surrogate for declaring procedural competence for specific procedures. Although procedural numbers are easy to monitor and evaluate, if these numbers are not used in conjunction with a system that accurately monitors progressive competence, they can be misleading in determining who is ready for independent practice. There appears to be some correlation between procedural numbers and progressive autonomy, but there is such a high degree of variability between individual residents that it is likely not possible to select a single procedural target number that would reliably be used to predict procedural competence for all trainees. Therefore serious consideration needs to be given to converting to a system that is based primarily on assessment of competence in the clinical workplace rather than based solely on a procedural target number.
Finally, with ongoing monitoring of residents' progressive autonomy, problems can be identified at the level of individual residents, at the level of programs, and at a national level. To address problems that are identified at any of these levels, interventions can be deployed and their impact monitored. Faculty can also be monitored to identify problems in granting autonomy and initiate appropriate faculty development initiatives to resolve these problems.
Dr Peter Angelos (Chicago, IL): Members and guests, it's an honor to be asked to comment on this study. Dr. Fryer has presented really an excellent multicenter study about how we educate surgical residents to be independent surgeons. Primarily using the Zwisch scale of resident autonomy, the authors examined the level of autonomy achieved by surgical residents at 14 different U.S. general surgery training programs. As you saw, the authors examined the 5 most commonly assessed operative procedures in an attempt to determine if the number of procedures could be correlated with meaningful autonomy. Ultimately, the authors have concluded that use of fixed procedural numbers are a poor surrogate for declaring procedural competence for specific procedures.
I truly commend the authors for taking on such an important topic. Ultimately, what we are all aiming for in surgical training programs is to produce residents who have the knowledge, the skill, and the judgment to become independent surgeons at the completion of their training. Although the authors found that meaningful autonomy was reached after different numbers of operations for each of the different procedures, there were still many residents who did not achieve meaningful autonomy despite having the requisite numbers.
I have 3 questions. Number one, were there significant differences among the different residency programs in the Zwisch scores given? In other words, does the structure of the residency program or the interactions between the faculty and the residents significantly change those scores?
The second question is really related to the fact that I think the likelihood for an attending surgeon to grant the resident more autonomy would be dependent on the experience that the surgeon has with the resident participation in the specific procedure. In that sense, did you find that programs with longer rotations or programs with fewer faculty gave the residents greater autonomy? Because I know in my experience, if I spend a long time with a resident doing the same operation over and over again, there's a level of comfort on both sides that allows me to grant greater autonomy.
My third question is, how do you recommend that individual faculty members should take these results to become better educators? In other words, what should I do differently based on your results to equip my residents to achieve meaningful autonomy?
Thank you very much for the opportunity to comment. Dr Jonathan Fryer: Thank you, Dr. Angelos, for those great questions. When we looked at other factors that could have influenced some of these results, we looked at programs but found no significant differences. Individual faculty were different but not individual programs.
With regards to the second question, I think that's a great idea. We probably need to break down the individual programs to look at longer rotations, also apprenticeship-type rotations where you just have one surgeon, one resident. We haven't looked at that yet, but my guess is that that will probably be a valuable experience.
We haven't looked at programs with fewer faculty. We needed to look at all different sizes of programs, but we started with fairly big programs. But you're right; we need to analyze this better.
With regards to your last question, what I would recommend is that, as hard as it is, I think we've got to grant our residents a certain degree of autonomy and let them struggle a little bit. It is painful for us to watch that, but I think that is what we have to do. Obviously, we've got to do that safely. We can't always leave the room. We ought to be there watching them. But I think we've got to let them have a little bit more autonomy and progressive autonomy if they demonstrate to you that they are confident with what you have given them so far.
Dr Mark Malangoni (Philadelphia, PA): John, I want to thank you for the presentation. It was very nicely done and very clear. I also want to thank you for acknowledging the support from the American Board of Surgery, and I'll leave it to the audience to decide if my comments represent a conflict of interest on my part.
I think what the real key to your presentation is, how do we move the needle in the right direction? Peter Angelos already mentioned one thing, and that is the issue of longer rotation durations and familiarity and what effect that might have. I want to ask you about some other potential possibilities that may move the needle in the right direction.
I wonder if you can address the influence of simulation on these procedures, particularly with the more commonly done and basic procedures and what effect that might have.
I know in some of your previous work you pointed out the difference that case complexity can make, and you didn't mention case complexity in this particular study. Perhaps you could at least remind the audience about what you had found previously.
I think the other factor that would be wonderful, if you could examine it, would be the operative experience of the faculty member in granting autonomy to the resident. The faculty operative experience and level of comfort gained perhaps by the faculty member might also have an impact. Thank you.
Dr Jonathan Fryer: Thank you. All very important questions. I think there are a lot of things that need to be considered here. I think simulation is, obviously, very important for preparing the residents for surgery, but I think simulation has its limits. When you are in the OR, you cannot simulate a Whipple procedure, I don't think. Maybe we can in the future. I think there is a point where simulation helps you go into the OR, but once they are in the OR with these complex procedures, you've got to learn in the operating room. So I think simulation can help, but it is not ultimately the answer.
With respects to case difficulty, I'll look at that two different ways. There's procedural case difficulty-an appendix compared to a Whipple-which is one issue. Then there's also individual patientrelated case complexity-a redo operation in an obese patient as opposed to a first-time operation in a nonobese patient. We have analyzed all those things, and clearly less autonomy is granted when it's a more complex procedure by either of those measures. We have looked at that. Dr. Brian George's paper just got accepted in the Annals of Surgery, which looked into that part of the analysis. We'll continue to look into that.
Finally, the faculty, yes, I think some faculty are probably more likely to grant autonomy than others and the more experienced faculty are perhaps more likely than more junior faculty. I don't think we can steer everybody towards the senior faculty because there's just not enough of them, but I think we clearly have to have a good mix of who the residents operate with because some faculty are granting less autonomy than others. I hope that answered the questions.
Dr James Tyburski (Detroit, MI): Very nicely done. I have two very specific questions. It has to do with what you just touched on. The other factor, besides autonomy in the room, is, obviously, the attending. The cases you looked at were fairly common cases, right? Do you have any data on, one, was the attending scrubbed for the case? In other words, in a lap chole, were they actually scrubbed? Are they watching the screen of the lap appy or the open inguinal hernia? Where 2 residents may be doing the operation, was a senior and junior resident both scrubbed and the attending watching? Because truly then you get all the way down to passive help. Is there any data you have in that system that actually tells you the involvement as far as the level of the attending being scrubbed or not scrubbed?
Correlated to that is, do you know from the case logs, were any of these particular ones being listed as teaching assistant cases for the residents? Dr Jonathan Fryer: Great questions. "Passive help," you may know, is when the resident is doing the procedure and the attending is "passively assisting." "Supervision only" is when the attending is not involved. Now, he could be scrubbed in watching the resident do it with the junior resident or he could be scrubbed out and walking around the operating room. So "supervision only" would be the ones where the attending pulls back.
When we looked at that, only a very small percentage of residents achieved "supervision only," with many of these procedures by the end of their training, and "passive help" was much more common. Again, sometimes it's practical. Sometimes the attending surgeon is the only person available to assist a junior resident.
Dr Conor Delaney (Cleveland, OH): Great talk. George Hanna's group at Imperial in London has done similar work with a nice SIMPL scale like this. This is very usable in practice.
My question relates to colectomy. It looked like only 5 residents passed the transition threshold. Does that change your teaching or your case requirements or how you direct where residents go for colorectal surgery or resections? Dr Jonathan Fryer: Yes, I think that's something we all have to think about. Again, even though this was a big sample of data, when you look at specific things, like the graduating residents, the numbers end up being smaller. I think we need to collect more data to better answer your question. When only 4 or 5 residents get beyond that procedural number line, we've got to rethink. Maybe access to more procedures doesn't exist; or, more importantly, maybe residents that achieve autonomy earlier can be shifted to something else, and the residents who haven't achieved autonomy yet can get more of those procedures. That's something we need to consider.
